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Seasonal Ranges of Female Aoudads 
and Desert Bighorn Sheep in the 

Trans-Pecos

Sky island mountains make 
the arid Trans-Pecos region of 
Texas unique. Mountain ranges 

form isolated patches of habitat for 
many species, playing a significant role 
in wildlife population dynamics and 
distribution. However, the diversity of the 
mountain ranges and naturally isolated 
ecosystems make it difficult to develop 
effective management strategies for 
conserving native wildlife species.

As a result, metapopulation theory 
can be an effective tool in native species 
conservation across this landscape. 
A metapopulation is a set of distinct 
populations of the same species in the 
same geographic area in which individuals 
interact through migration, dispersal or 
human-mediated movement. Such is the 
case with desert bighorn sheep, which 
occupy these isolated mountain habitats 
and disperse between them.

In Texas, desert bighorn sheep 
populations were extirpated by the early 
1960s due to a combination of unregulated 
hunting, the introduction of domestic 
sheep and goats, disease outbreaks, 

Desert bighorn sheep are an iconic part of the Chihuahuan Desert ecosystem. The species’ historical 
range covered sky islands throughout West Texas and northern Mexico. 
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reduced connectivity among habitats, 
and habitat degradation. Restoration 
efforts began in the mid-1950s and have 
continued over the past several decades.

Translocations are the primary 
management tool used in desert bighorn 
sheep restoration and are why populations 
persist in the state today. However, 
translocation efforts are expensive, 
time-consuming and logistically and 
politically challenging. Nonetheless, it is 
essential to establish local populations 
of desert bighorn sheep in historically 
occupied mountain ranges to increase the 
abundance and persistence of the species. 

Unfortunately, the presence of aoudads 
(Ammotragus lervia) may threaten the 
establishment of translocated desert 
bighorn sheep. Exotic species have become 
a severe issue in conservation ecology and 
pose a threat to biodiversity.

In the Trans-Pecos, the introduction 
and release of aoudads for the past seven 
decades has provided an economic 
stimulus to local landowners through 
hunting, leading to a large, well-
established population. Aoudads have 
shown remarkable ability to establish, 
spread and extend their distribution.

The total Texas aoudad populations 
is unknown. However, a recent survey 
in 2018 estimated approximately 5,000 
aoudads in one potential desert bighorn 
sheep restoration range alone. As aoudad 
populations continue to increase, it is even 
more important to understand the scale 
of their movement across the landscape 
because wider-ranging species exhibit 
higher connectivity among populations 
and more resilient metapopulations. 

Previous studies suggest that desert 
bighorn sheep do not utilize one general 
home range but shift their ranges 
seasonally. Understanding species’ 
seasonal range sizes could indicate 
possible colonization advantages from one 
species to another.

Additionally, there is no information 
regarding differences in desert bighorn 
sheep and aoudad seasonal range sizes. 
Understanding how wildlife species use 
space as they expand their range can  
help prioritize land management  
practices, aid in identifying suitable 
habitats for future population expansions 

and identify seasonal changes in 
connectivity between populations.

In September 2015, the Borderlands 
Research Institute captured and collared 
female aoudads in the Sierra Vieja 
Mountains as a companion study to a 
translocation of desert bighorn sheep in the 
mountain range. At the time of these efforts, 
collared desert bighorn sheep were also 
monitored, providing the opportunity to 
evaluate seasonal ranges of desert bighorn 
sheep and aoudads in a coexisting area.

Global Positioning System locations 
from the collars were used to estimate 
desert bighorn sheep and aoudad ranges. 
We anticipated seasonal ranges for aoudads 
would be more extensive compared to 
desert bighorn sheep, considering the 
aoudad’s generalist diet and behavior. We 
defined three seasonal ranges based on 
environmental factors: warm-wet (June 

16 - Oct. 15), cool (Oct. 16 - Feb. 15) and 
warm-dry (Feb. 16 - June 15), with a total 
of 36,030 locations available for analysis, 
representing both desert bighorn sheep  
(n = 19,093) and aoudads (n = 16,937). 

The seasonal ranges for desert bighorn 
sheep averaged 6,869 acres, 7,413 acres 
and 9,834 acres for cool, warm-dry and 
warm-wet seasons, respectively, while 
aoudad range averaged 3,138 acres, 4,225 
acres and 6,152 acres, respectively. Thus, 
seasonal ranges for desert bighorn sheep 
were considerably larger than for aoudads 
in all three seasons. These findings refute 
our hypothesis that aoudad ranges would 
be more extensive.

Previous work in the Trans-Pecos 
showed that desert bighorn ranges are 
small in higher quality habitats, such as the 
Sierra Vieja Mountains, but increase when 
they must move between multiple habitat 

Aoudads, pictured here in a helicopter sling, are transported to a processing station where vets, 
biologists and researchers assess the animals' health and attach GPS collars to track their movements. 
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sheep frequently move between these areas 
for other reasons.

Additional work is needed to determine 
whether aoudads competitively displace 
desert bighorn sheep. However, in the 
absence of such information managers 
must make conservative decisions to 
ensure desert bighorn sheep persistence, 
particularly given the similarities they 
share with aoudads. Our work suggests 
connectivity among habitat patches is 
important for bighorn persistence in the 
face of potential competition with aoudads.

For this reason, desert bighorn sheep 
conservation efforts aim to increase the 
size and persistence of local populations 
to benefit the overall metapopulation. 
These efforts at local levels include  
habitat protection or improvement, 
regulation of target species harvest 
(specifically mature rams) and removal of 
potential exotic competitors.

Moving forward, these measures 
should be evaluated in a metapopulation 
context. Efforts to increase habitat 
connectivity, including both translocation 
and improvement of conditions between 
habitat patches to facilitate movement, will 
help ensure population persistence. 

The likelihood of habitat colonization by 
a reintroduced species is also determined 
by other aspects of metapopulation 
dynamics, such as configuration, size, 
habitat patch numbers, population growth 
rates within them and carrying capacities. 
Depending on the population densities of 
both exotic and native species, competition 
and species exclusion could lead to higher 
rates of dispersal between habitat patches. 
Differences in seasonal range sizes 
could suggest aoudads experience less 
competition than desert bighorn or are 
superior competitors to them. 

While there is much to learn, our work 
provides a first look at the movements 
of both aoudads and desert bighorn 
sheep in a patchy landscape. Aoudad 
seasonal ranges were consistently one-
third to one-half that of desert bighorn, 
suggesting the latter needed larger ranges 
to find the resources they required. 
Thus, metapopulation dynamics are an 
important consideration for ongoing 
restoration efforts, particularly in the face 
of a potential competitor. 

DBA

patches to find resources. Despite the high 
quality of the Sierra Vieja Mountains, we 
observed desert bighorns moving between 
patches of habitat more than we initially 
expected (see maps above). It is possible 

the presence of aoudads may have forced 
desert bighorn sheep into larger range 
sizes in the Sierra Vieja Mountains due 
to competition for space and resources, 
though it is equally possible desert bighorn 




